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  Abstract 
Probiotics are live and beneficial microorganisms that have been extensively stu-
died and commercially explored in many different products around the world. 
Their strong benefits to human and animal health have been proven in hundreds of 
scientific research. Probiotics have shown strong advantages in balancing intestin-
al flora, reducing the risk of diarrhea and cancer, and lowering serum cholesterol. 
Therefore, probiotic food is regarded as a functional food. The lactic acid bacteria 
and Bifidobacterium genera are common probiotic organisms. Besides, the de-
mand of probiotics and related productions are growing rapidly due to the in-
creased awareness of consumers about the impact of healthy living and functional 
foods. However, development of foods with adequate doses of probiotics at the 
time of consumption is a challenge, because of several factors during processing 
and storage affect the activity and viability of probiotics organisms. Apart from 
that, the presence of probiotics in food products may also adversely affect their 
quality and sensory properties. In this review, probiotics and probiotic foods are 
presented along with their health benefits and challenges in food processing. 
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1. Introduction 

Nowadays, the functional food is gaining increasing attention. The concept of functional food is documented by EU 
that a food can be considered as functional if it improves the physical health, such as reducing risks [1]. The ingredients 
of functional food contain probiotic, vitamins, minerals and prebiotics, which exist and/or added in several foods such 
as fermented milk, baby foods, and sports beverage [2]. The details of functional food is defined by Functional Food 
Center (FFC) that a natural or processed food with biologically active compounds. It has e therapeutic advantages 
which can cure chronic disease by specific biomarkers in the appropriate dosage [3]. Based on the definition, the probi-
otic food belongs to the category functional foods since promoting healthy, especially for the gut, and the advantages 
out of range of traditional benefits given by them [4-5]. 

2. Probiotics and probiotic food 
The probiotic is regard as a bioactive food supplement which beneficially affects the host by improving its intestinal 

microbial balance [6-7]. Additionally, this definition is also admitted by FAO/WHO, and it stated that the health influ-
ence for human or other animals needs a sufficient number of probiotics [8]. The lactic acid bacteria and Bifidobacte-
rium genera are common probiotic organisms, which often added in fermented dairy products especially for yoghurts 
[9]. Indeed, probiotic microbe also contain other types of microorganisms like Bacillus spp. and yeast (Saccharomyces 
spp., and Aspergillus spp.), as shown in Table 1 below.  

Some scholars considered that the gastrointestinal tract (GIT) and breast milk are the reliable isolation source of pro-
biotic organisms [10]. A lot of literature confirmed that bifidobacteria was first discovered to be isolated from the intes-
tinal layer of breastfed infants [11]. Besides, the presence of a high count of probiotic bacteria is found in the human 
faeces. Furthermore, the animal-origin food (fermented foods and raw milk) and plant-origin food also are valid origin 
of probiotic isolation [10]. Probiotic bacteria partially used in the production of commercial probiotic products isolated 
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from fermented foods. 
Currently, the development of probiotic food is an increasing trend for food manufacturers. Approximately 500 

products worldwide related to probiotics, including milk products (e.g. cheese, yoghurt) and non-dairy products (e.g. 
fruit or vegetable juices, fermented sausages, cereal-based foods [12]). In food system, the minimum number of 106 
cfu/g probiotics present in foods can achieve its health goal [13-14]. In Japan, the standard probiotic amount in fresh 
milk is at least 107 cfu/ml or gram, and the concentration of 108 to 109 probiotic microorganisms has the therapeutic 
effects [14]. 

Table 1. The microorganisms belong to probiotics 

 

3. Advantages of probiotics 
The benefits of probiotics are published by lots of documents and generally accepted by the public. For instance, the 

improvement of the human gut environment through the alteration of bacteria counts, preventing and relieving the oc-
currence of diarrhea [11, 15]. The several health advantages of probiotics are shown in the following figure. 

 
Figure 1. The health benefits of probiotics for human [16]. 

The antimicrobial properties of probiotics can prevent diarrhea. Several studies demonstrated that probiotic use is as-
sociated with a reduced risk of diarrhea, particular for infectious diarrhea which often occurred by rotavirus contamina-
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tion [17]. The experiment of Savedra et al. [18] confirmed that the diarrhea rate was reduced in children who were con-
sumed the milk added with B. bifidum and St. thermophilus. Further, other probiotics such as L. rhamnosus GG and B. 
animalis Bb12 have effectiveness in shortening acute rotavirus diarrhea period [17]. 

In addition, the anticarcinogenic activeness of probiotics was verified by Goldin and Gorbach [19]. Introducing 
L.acidophilus into foods could reduce the incidence of colon cancer in rats. The Lactobacillus acidophilus and L. casei 
decrease the concentration of active carcinogen, therefore minimize the risk of cancer for human [15]. Besides, the 
Lactobacillus acidophilus also found affect the level of blood cholesterol. Grunewald [20] pointed out the concentration 
of serum cholesterol in rats declined naturally with the introduction of Lactobacillus acidophilus into the diet. Other 
workers acknowledged the lower cholesterolemia in humans may be achieved by the consumption of probiotic foods 
[21-22]. 

4. The challenges of probiotics in food production 
In recent years, fruit, vegetable and/or other materials based beverages are becoming popular as probiotic carriers. 

The combination of the nutritional value of fruit juice and probiotics’ health benefit is an attraction point for customers 
consuming. Since fruit juice is a non-dairy product, it does not cause lactose intolerance and allergic reactions such as 
milk protein allergy. Therefore, many juice producers use this feature to attract the consumption of vegetarians, hyper-
cholesterolemia patients and other special needs.  

However, the introduction of probiotics into beverages faces some challenges. In the juice processing, there are sev-
eral factors could kill the activity and viability of probiotics. For example, the high acid environment, the presence of 
oxygen, and the scarcity number of peptides and free amino acids [23].  

pH is one of the vital parameters that determine the survival of probiotics in juice. The juice contains a lower pH due 
to the high organic acids content. Vasudha and Mishra (2013) pointed out that the low pH of fruit juices is a drawback 
for probiotic activity and total viable counts. For example, bifidobacteria is difficult to survive in the environment of a 
pH value of about 4.6 due to the poor acid resistance [24]. In general, the optimum value of pH for probiotics growth is 
5 to 9, and probiotics hardly grow in environments below pH 4.5 [23]. Besides, the oxygen present in juice can cause 
the formation and accumulation of toxic substances, since the anaerobic feature of probiotics. Further, the existence of 
sugar, salt and chemical additives such as artificial flavoring and hydrogen peroxide in juices also limit the growth of 
probiotics [16].  

Besides, the heating process in juice manufacture poses an adverse effect on probiotics survives because of thermo-
sensitivity. Sheehan et al. [25] found that the number of probiotics contained in the juice after heat treatment (the 30s at 
76℃ and 90℃ for 1 min) cannot meet the specified requirements. Therefore, in the industry, probiotics are usually 
added after the sterilization operation.  

Additionally, the variation of product sensory caused by probiotic addition is also a major problem, which can affect 
the costumers’ acceptance. Probiotics tend to make the juice taste sour or astringent, which is not acceptable to con-
sumers. Adding aroma or volatile ingredients can mask the presence of probiotics. For example, the addition of sucrose 
at the beginning of the juice fermentation can effectively improve the flavor of the product and make it more acceptable 
[26]. Similarly, adding fruits such as mango, pineapple, or passion fruit has the same effect [27]. In the storage period of 
the product, the number of probiotics in the product need to maintain the standard level until the last date of preserva-
tion. The ingredients of beverage and storage condition can affect the survival rate of probiotics. The fruit juice with 
lactic acid bacteria genera added has strict requirements for storage temperature as lactic acid bacteria are sensitive to 
temperature changes. The physical method such as low temperatures can help them maintain or even prolong probiotic 
activity. Mortazavian et al. [28] suggested that the optimum temperature range of probiotic food reserve is 4-5℃. Also, 
the microencapsulation technologies used in beverage processing to resolve this issue. The microencapsulation tech-
nology provides an anaerobic condition for susceptible probiotic strains, as well as protects cells from damage in fruit 
juice [29]. 

5. Conclusion 
In conclusion, probiotic food is a beneficial functional food that deserves to be developed in the future. It is reflected 

in many aspects of the health of the human body and is particularly conducive to the improvement of the intestinal en-
vironment. However, due to its instability, probiotics are difficult to survive long during food production and storage. 
For example, in juice processing, the inappropriate condition such as high acid concentration and low value of pH will 
damage the survival rate of probiotics. Those challenges will result in failure to provide the expected health benefits due 
to insufficient probiotics in the product. Although there are some techniques to alleviate these problems, such as micro-
encapsulation technology, measures to improve the stability of probiotics require constant research. 
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